Shift work, including rotating shift night work, and permanent night work, causes mental health problems, sleeping difficulties, fatigue, disruption of the circadian rhythm, and other physical health problems [1] [2] [3] [4] [5] , but compared with rotating shift night work, permanent night work has been regarded as preferable, in terms of sleeping, circadian rhythm, and performance 2, 5) . Permanent night workers have a greater amount of sleep, and less sleeping disturbance than rotating shift night workers. Adaptation of the circadian rhythm can be achieved better in permanent night workers than in those on rotating shift night work. On the other hand, social and family life, and personal satisfaction may be worse with permanent night work than rotating shift night work. Less social support from family has been shown to increase the job stress and mental health problems of workers 6, 7) . In addition to the shift work system, job stress and individual background factors also relate to the mental health of workers 8) . Job demand, job workload, poor worksite support, and interpersonal conflict increase psychological distress, fatigue, anxiety, depression and irritation. Age, lifestyle, marital status, family structure, experience and character also modify the job stress and mental health of workers 7, [9] [10] [11] . However, the magnitude of the job stress, and mental health problems among the permanent night workers is still unclear, mainly because permanent night work is rare. The purpose of this study is to examine the amount of job stress and mental health problems among permanent night workers, and also to examine what factors should determine the mental health condition of the permanent night worker, by means of both the NIOSH generic job stress questionnaire 12) and the General Health Questionnaire (GHQ) 13) .
Materials and Methods
The study group consisted of 435 employees of all 13 companies to which A city entrusts its garbage-collecting project. The employees were divided into three types of worker: garbage collector, driver, and both. Considering the efficacy of work and safety of workers, home garbage is collected during the night in A city, because there is less traffic at night. Thus, employees basically work at night, more precisely from midnight to 7 a.m.
The survey was self-administrated and the questionnaire was composed of the 30-item Japanese version of the GHQ 14) and some scales in the Japanese version of the NIOSH generic job stress questionnaire 15, 16) (intragroup conflict, job control, social support from supervisor, social support from coworkers, social support from family/ friends, quantitative workload, and non-work activities), in addition to individual background factors including age, marital status, years employed, and type of work. Among the subjects, 384 (88.3%) of the workers completed the questionnaires.
Statistical analysis
The subjects were classified according to the individual background items: age (under 25, 25-34, 35-43, and over 44 yr-old as quartiles), years employed (less than 4 yr, 4-9 yr, over 9 yr as tertiles), marital status (unmarried or married), and type of work (garbage collector, driver, and both). Multivariate analyses of variance were performed to calculate the adjusted means of each scale of the NIOSH generic job stress questionnaire, with the categories of background terms as the level of factors. Workers with a GHQ score of 7 or more were defined as having psychiatric disturbance. The cut-off score of 6/7 was considered reasonable in the study on the validity of the Japanese version of the 30-item GHQ score 17) . Logistic regression was used to estimate the odds ratio (OR) of each of the background items, such as age, years employed, marital status, type of work and selected scales of the NIOSH generic job stress questionnaire for psychiatric disturbance. The highest and middle tertiles of job control, social support from supervisor, social support from coworkers, social support from family/ friends, and non-work activity, and the lowest and middle tertiles of Job conflict and quantitative workload were defined as reference categories in the model. The multivariate ORs for psychiatric disturbance including age, years employed, marital status, type of work, and selected scales of the NIOSH generic job stress questionnaire were then estimated. The calculations were performed with the Statistical Analysis System 18) . Table 1 shows the characteristics of the subjects and the means for the NIOSH generic job stress questionnaire. The mean age of 384 subjects was 37.4 (SD=10.7) and the mean years employed was 9 (SD=8). Thirty percent of the subjects were engaged as garbage collectors and 16.4% as drivers, and the remaining subjects were both drivers and collectors. Sixty-four percent of the subjects were married.
Results
The means for the NIOSH generic job stress questionnaire and the results of analysis of variance are shown in Table 2 . After multiple analyses of variance, both the means for intragroup conflict and the means for job control differed significantly according to the type of work. The means for quantitative workload differed significantly according to the number of years employed. Non-work activities differed significantly according to age group and marital status. There was a significant difference in the means for social support from coworkers in the groups according to years employed, and the means for social support from family/friends differed significantly according to marital status and type of work.
The results of the multiple logistic regressions are as follows ( Table 3 ). The married workers were less likely to have mental health problems than single workers (OR=0.49, 95% CI=0.29-0.85). The mental health of the workers with lower job control was better than the workers with higher job control (OR=0.46, 95% CI=0.26- a total number of the subjects was 384. b worker with a GHQ score of 7 or more. 
Discussion
This study showed that the selected scales of the NIOSH generic job stress questionnaire differed for groups according to age, years employed, marital status, and type of work, among permanent night workers. This study also showed that marital status, job control, and quantitative workload were significantly associated with psychiatric disturbance according to the GHQ. The features of the present subjects according to NIOSH generic job stress questionnaire, when compared with a previous study conducted among Japanese workers, was that they had a lower quantitative workload, lower job control, and slightly higher social support from coworkers and family 19) . However, it is unclear whether these features were characterized by night work or garbage work, because scores in the NIOSH generic job stress questionnaire vary according to the type of job. According to the GHQ, there is no difference from other Japanese workers reported previously in the rate of psychiatric disturbance among the present subjects 20) . Job control was the lowest in those who worked as both collector and driver. Garbage is collected by small groups consisting of one driver and two or three collectors, and most of the workers who worked only as a driver or a collector were the leader of their group. Therefore, drivers and collectors are rather easily able to control their jobs. A possible explanation for the lowest intragroup conflict in collectors is because collectors can communicate with each other more than drivers due to this group makeup. The workers with over nine years employment had the lowest quantitative workload. Skilled workers could do the task easier than workers with little experience. Alternatively, workers with little experience might be allotted the harder tasks. Social support from coworkers was the lowest among persons with over nine years employment. Workers with more experience might be able to perform their task without help. It is natural that the married worker had stronger support from the family than the single worker. Persons who are married and older may tend to have a chance for non-work activities, such as hobbies, going out with their family, and participation in community activities.
Marital status is regarded as modifying the association between job stress and the mental health of the workers 7, 12) , but the conjugal relationships of night workers might be different from those of daytime workers. Permanent night work may cause some difficulties in conjugal relationships, such as the gap in the daily life schedule between the couple, or difficulties in participating in childcare. Nevertheless, this study showed that marriage is an important factor maintaining the mental health of permanent night workers. In the present study, the workers with high job control had a high OR for psychiatric disturbance, which is inconsistent with previous studies which revealed that low job control increases job stress and health problems 21, 22) ; but the relation between job control and job stress should be treated carefully. One study showed that job control negatively correlated with subjective fatigue symptoms among middle-aged Japanese working men 23) . The study explained that the reaction to job control in workers in Western countries differed from Japan. Moreover, another study 24) showed that the availability of control opportunities that exceed the individual's ability to take advantage of them can produce negative outcomes including both self-report and psychophysiological indices of stress, and poorer task performance. In addition, workers with a desire for low control appear to suffer more when provided with greater rather than fewer opportunities to exert control. If workers in the present study prefer simple tasks with low job control, higher job control increases mental health problems. The present study also found that a quantitative workload was strongly associated with mental health problems among permanent night workers, which is consistent with previous studies which were conducted among daytime workers or shift workers 8, 25, 26) . However, the interpretation of this result should be limited because this study was cross-sectional, and a person with a psychiatric disturbance may feel that a task is harder than a person without a psychiatric disturbance.
The limitations and validity of this study should be mentioned. First, logistic regression assumes that explanatory variables are independent of each other. The factors including the logistic regression model in this study were not significantly correlated with each other (correlation coefficient: γ=0.01-0.47), except for between age and years employed (γ=0.61), and between social support from coworkers and supervisor (γ=0.60). To avoid the statistical problem known as multicollinearity, we compared the results of multiple logistic regression with the results of univariate logistic regression, and found that the estimated ORs of each variable were all similar. Therefore it can be practically concluded that the effect of multicollinearity was small. Second, the validity of using a GHQ to measure the mental health of worker should be mentioned. The Japanese version of GHQ-30 13, 14) is widely used in Japan, and several studies have revealed that sensitivity of the cut-off point of 6/7 is 92% and 79%, and specificity is 85% 17) , although these studies used neurosis outpatients or hospital outpatients as subjects, and the application of their cut-off point to a working population is a problem.
In conclusion, the worker who had a high quantitative workload, high job control, and was single was likely to have mental health problems, but further study is necessary to examine whether these factors in permanent night work influence mental health more than those in other working styles, such as daytime work or rotating shift night work. Furthermore, our finding that high job control increased psychiatric disturbance among permanent night workers was unexpected, and remains unclear. This should also be clarified by further study.
